NADPH-cytochrome c reductase from rabbit peritoneal neutrophils. Purification, properties and function in the respiratory burst.
An NADPH-dependent membrane-bound flavoprotein dehydrogenase, assayed as a catalyst of electron transfer from NADPH to cytochrome c, was extracted from membranes of rabbit peritoneal neutrophils with Triton X-100 and sodium deoxycholate in the presence of diisopropylfluorophosphate as antiprotease, and purified to electrophoretic homogeneity. The purified enzyme in detergent was able to enhance the rate of formation of the superoxide anion O2- in a cell-free system, consisting of membrane and cytosolic fractions from resting neutrophils complemented with arachidonic acid, guanosine 5'-[gamma- thio]triphosphate and Mg2+. This suggested that the NADPH dehydrogenase was a component of the rabbit neutrophil oxidase complex. The purification factor of the enzyme with respect to the membrane fraction was close to 1000 and the recovery of activity was 33%. FMN and FAD were associated with the enzyme in a molar ratio close to 1. On SDS/PAGE, the enzyme migrated with a molecular mass of 77 kDa. A similar mass was determined by filtration on a molecular sieve. The isoelectric point of this enzyme was 4.7 +/- 0.1. Its activity was maximal between pH 7.5 and pH 8.5, and depended on the ionic strength of the medium, with a maximum at an ionic strength of 0.5. Reduction of cytochrome c by NADPH obeyed Michaelis-Menten kinetics with a KM value of 15 microM for cytochrome c. When NADPH was the variable substrate, a KM value of 1.9 microM for NADPH was found, but a significant deviation from Michaelis-Menten kinetics was observed at high concentrations of NADPH. Mersalyl strongly inhibited the reductase activity when added to the enzyme prior to NADPH; preincubation of the enzyme with NADPH considerably reduced the inhibitory efficiency of mersalyl. A partially proteolyzed water-soluble, active, form of enzyme with a molecular mass of 67 kDa was prepared. The proteolyzed enzyme exhibited the same specificity, and kinetic behavior with respect to NADPH, and the same dependency on the ionic strength, as the native enzyme.